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DETAILED ACTION 

1 . Claims 1 -54 were examined. 


Section I: Response to Applicant's Amendment (1/28/05) 


Information Disclosure Statement 


2. In light of the discussion, between examiner and applicants, on January 4 
(interview), the objection is withdrawn. 


Claim Rejections - 35 USC §112 (1^^ and 2"^; 


3. In light of the discussion, between examiner and applicants, (i.e., words: passive 
feed back; signal generator; adapted; and substantially) on January 4, the rejections are 
withdrawn. However, a 112 2"^ rejection for the word "system" stands due to its 
ambiguity of statutory type relative to how the word is depicted in the claims. 


Claim Rejections - 35 USC § 132 

4. In light of the discussion, between examiner and applicants, on January 4 
(interview), the objection is withdrawn. 


Claim Rejections - 35 USC § 102 (e) and 35 USC § 103(a) 


5. Applicant's arguments, claims applicable under 35 U.S.C. 102(e) and 103(a) 
have been fully considered and are persuasive. Therefore, the rejection has been 
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withdrawn. However, upon further consideration, a new ground(s) of rejection is made 
in view of Edwards et al. (U.S. Patent 5,533,531 (1996)) and Wirtz (U.S. Patent 
4,657,003 (1987)). 

Section II: Final Rejection (3^^ Office Action) 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

7. Claim 1-5,10-14, 23- 51,52-54 rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. The word "system" is ambiguous and 
indefinite by not defining which statutory type (i.e., apparatus or machine) the claims are 
declaring. 

8. Regarding claims 6, 9-1 1 ,14,26, the phrase "such that" renders the claim 
indefinite because it is unclear whether the limitations following the phrase are part of 
the claimed invention. 

Claim Rejections - 35 USC § 103 

9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for ail 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11, Claims 1-26, 33,35,41, 43-54 are rejected under 35 U.S.C. 103 (a) as 
unpatentable by Bouten et a!., ("Effects of Placement and Orientation of Body-Fixed 
Accelerometers on the Assessment of Energy Expenditure during Walking" (1997)) in 
view of Wirtz (U.S. Patent 4,657,003 (1987)) and in further view of Edwards et al. (U.S. 
Patent 5,533,531 (1996)). Bouten et al., teaches simulation of daily physical activity- 
using sensors (pg. 50, Introductions) but doesn't teach immobilizing body parts or the 
use of strain gauges (Edwards: column 4, lines 36-41). Wirtz teaches immobilizing 
device for retraining a body portion or limb to completely surround the body member 
(abstract); while Edwards et al. teaches a method of electronically aligning a first sensor 
having two substantially nonparallel sense axes producing first and second output 
(Bouten: pg. 50, right column 2nd paragraph) signals and carried by a garment to 
position a joint's first axis of movement with a second sensor having two substantially 
non-parallel sense axis (abstract). 
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At the time of invention, it would have been obvious to one of ordinary skill in the 
art to modify Bouten et al., with Wirtz and Edwards et al. to avoid off-axis movement 
(Edwards: column 1 , lines 55-59) in bio-mechanical research of intricacies of human 
body joint movement (Edwards: column 1, lines 12-14) with comfort (Wirtz: column 1, 
lines 35-37). 

Claim 1 : An input system for use with a simulated (Bouten: pg. 51 , 3^^ paragraph, 
lines 4-10) environment, comprising: an immobilizing device (Wirtz: title) which 
restricts the motion of a portion of a user's body (Wirtz: column 3, lines 14-27); 
sensors which restricts the motion of a portion of a user's body (Wirtz: column 3, 
lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12, respectively); sensors 
which detect forces applied by the restricted portion of the user's body (Edwards: 
column 1, lines 12-41; Bouten: pg. 51, 3'^ paragraph, lines 4-10); a sensory 
feedback (Bouten: pg.54, table 1) device which provides a sensation to the user 
corresponding to the motion which occurs in the simulated environment 
(Edwards: colurhns 1 and 2, lines 63-67, 1-12, respectively). 

Claim 2: An input system as in Claim 1 (Bouten: pg. 51, 3"^ paragraph, lines 4- 
10; Wirtz: column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12; 
Wirtz: column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12, 
respectively; Edwards: columns 1 and 2, lines 63-67, 1-12, respectively) 
respectively wherein the forces detected by the sensors are sent to the 
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processing unit (Edwards: column 7, lines 1-6) to determine the motion of the 
user in the simulated environment (Bouten: pg. 53, section 3.5) to which the 
sensations provided by the sensory feedback (Bouten: pg.54, table 1) device will 
correspond (Bouten: pg. 54, table 1). 

Claim 3: An input system as in Claim 1 (Bouten: pg. 51, 3^^^ paragraph, lines 4-10; 
Wirtz: column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12; Wirtz: 
column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12, respectively; 
Edwards: columns 1 and 2, lines 63-67, 1-12, respectively) wherein the sensors 
comprise strain gauges (Edwards: column 4, lines 36-41) (Edwards: column 4, 
lines 36-41), which are disposed upon the immobilizing device. 

Claim 4: An input system as in Claim 1 (Bouten: pg. 51, 3^^* paragraph, lines 4-10; 
Wirtz: column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12; Wirtz: 
column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12, respectively; 
Edwards: columns 1 and 2, lines 63-67, 1-12, respectively) wherein the sensory 
feedback (Bouten: pg.54, table 1) device comprises at least one vibrating 
element (Bouten: pg.50, right column, 2nd paragraph), which is disposed 
substantially adjacent to a nerve spindle (part of human body: Bouten: pg.51 , 3rd 
paragraph, lines 5-8) of a muscle of the restricted portion of the user's body 
(Witz: column 3, lines 14-27). 
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Claim 5: An input device as in Claim 1 (Bouten: pg. 51, 3"* paragraph, lines 4-10; 
Wirtz: column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12; Wirtz: 
column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12, respectively; 
Edwards: columns 1 and 2, lines 63-67, 1-12, respectively) wherein the sensory 
feedback (Bouten: pg.54, table 1) device is used to provide a sensation of 
movement to the user when no actual movement of the type corresponding to the 
sensation occurs (daily living conditions: Bouten: pg. 50, left column). 

Claim 6: A method for providing feedback (Bouten: pg.54, table 1) to a user of a 
processing unit (Edwards: column 7, lines 1-6) (inherent: Bouten: pg. 50, 
introduction and Edwards: column 7, lines 1-5), comprising the steps of: 
providing an immobilizing device (Wirtz: title) which holds a portion of the user's 
body immobile; providing vibrating devices disposed upon the immobilizing 
device and positioned to touch the immobilized portion of the user's body (Witz: 
column 3, lines 14-27) near muscles which would extend if the immobilized 
portion of the user's body moved (Bouten: pg. 50, right column, lines 5-11); 
sending signals from the processing unit (Edwards: column 7, lines 1-6) 
(Edwards: column 7, lines 1-6) to the vibrating devices to cause the vibrating 
devices to vibrate (Bouten: pg. 50, right column, lines 5-11); controlling these 
signals (Edwards: column 7, lines 7-29) such that the vibrating devices located 
near a particular muscle vibrate (Bouten: pg. 53, figure 3 with pg. 50, right 
column, lines 5-12) to provide feedback (Bouten: pg.54, table 1) indicating that 
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the immobilized portion (Witz: columns 9-10, lines 65-67 and 1-16, respectively) 
of the user's body is moving (Bouten: pg. 50, left column, line 16). 

Claim 7: A method as in Claim 6 (inherent: Bouten: pg. 50, introduction and 
Edwards: column 7, lines 1-5; Witz: column 3, lines 14-27; Bouten: pg. 50, right 
column, lines 5-11; Witz: columns 9-10, lines 65-67 and 1-16) respectively 
wherein the signals sent to the vibrating devices by the processing unit 
(Edwards: column 7, lines 1-6) (Edwards: column 7, lines 1-6) are controlled 
(Edwards: column 7, lines 7-29) based upon the forces exerted by the 
immobilized portion of the user's body (Witz: column 3, lines 14-27) against the 
immobilizing device. 

Claim 8: A method as in Claim 7 (inherent: Bouten: pg. 50, introduction and 
Edwards: column 7, lines 1-5; Witz: column 3, lines 14-27; Bouten: pg. 50, right 
column, lines 5-11; Witz: columns 9-10, lines 65-67 and 1-16; Edwards: column 
7, lines 1-6; Witz: column 3, lines 14-27) wherein the forces exerted against the 
immobilizing (Witz: title) device are measured using strain gauges (Edwards: 
column 4, lines 36-41) (Edwards: column 4, lines 36-41) disposed upon the 
immobilizing device. ^ 
Claim 9: A method as in Claim 7 (inherent: Bouten: pg. 50, introduction and 
Edwards: column 7, lines 1-5; Witz: column 3, lines 14-27; Bouten: pg. 50, right 
column, lines 5-1 1; Witz: columns 9-10, lines 65-67 and 1-16; Edwards: column 
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7, lines 1-6; Witz: column 3, lines 14-27) wherein the signals are sent to the 
vibrating devices (Bouten: pg. 50, right column, 2"" paragraph, lines 1-4) such 
that the feedback (Bouten: pg.54, table 1) provided indicates to the user that the 
immobilized portion of the user's body is moving in the way it would have moved 
were it not immobilized. 

Claim 10: An input system for a user comprising an imrhobilizing device (Wirtz: 
title) which restricts the motion (Wirtz: column 12, lines 11-25) of a portion of the 
user's body a vibrating device disposed substantially adjacent to a nerve spindle 
(part of human body: Bouten: pg.51, 3rd paragraph, lines 5-8) of a muscle of the 
user's body which extends when the restricted portion of the user's body moves, 
(Edwards: column 1, lines 12-41; Bouten: pg. 51, 3'" paragraph, lines 4-10) and a 
processing unit (Edwards: column 7, lines 1-6) (Edwards: column 7, lines 1-6) 
which sends signals to the vibrating devices to control the operation of the 
vibrating devices, the processing unit (Edwards: column 7, lines 1-6) controlling 
the signals (Edwards: column 7, lines 1-6) such that the vibrating devices 
located adjacent to a particular muscle provide feedback (Bouten: pg.54, table 1) 
indicating that the restricted portion of the user's body is moving. 

Claim 11: An input system as in Claim 10 (Wirtz: title; column 12, lines 11-25; 
Edwards: column 1, lines 12-41; Bouten: pg. 51, 3^** paragraph, lines 4-10) 
wherein the vibrating device comprises a signal generator adapted for connection 
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to a body at a location such that it will affect the signal sent by the nerve spindle 
(part of human body: Bouten: pg.51, 3rd paragraph, lines 5-8) to the brain. 

Claim 12: An input system as Claim 10 (Wirtz: title; column 12, lines 11-25; 
Edwards: column 1, lines 12-41; Bouten: pg. 51, 3^^ paragraph, lines 4-10) 
wherein the signals sent to the vibrating devices by the processing unit 
(Edwards: column 7, lines 1-6) are controlled (Edwards: column 7, lines 7-29) 
based upon the forces exerted by the immobilized portion of the user's body 
against the immobilizing device. 

Claim 13: An input system as in Claim 12 (Wirtz: title; column 12, lines 1 1-25; 
Edwards: column 1, lines 12-41; Bouten: pg. 51, 3^^ paragraph, lines 4-10) 
wherein the forces exerted against the immobilizing device are measured using 
strain gauges (Edwards: column 4, lines 36-41) disposed upon the immobilizing 
device. 

Claim 14: An input system as in Claim 10 (Wirtz: title; column 12, lines 1 1-25; 
Edwards: column 1, lines 12-41; Bouten: pg. 51, 3^^ paragraph, lines 4-10) 
wherein the signals are sent to the vibrating devices such that the feedback 
(Bouten: pg.54, table 1) provided indicates to the user that the immobilized 
portion of the user's body (daily living conditions: Bouten: pg. 50, left column) is 
moving in the way it would have moved were it not immobilized. 
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Claim 15: A method for providing, (Bouten: pg. 51, 3^^ paragraph, lines 4-10) an 
indication to a user that his body has moved when it has not, (daily living 
conditions: Bouten: pg. 50, left column) comprising: preventing an intended 
motion of a portion of a user's body, wherein the portion of the user's body is 
substantially immobilized (Wirtz: title and Edwards: abstract); and providing 
sensory feedback (Bouten: pg.54, table 1) which is a reflection of the intended 
motion (Bouten: pg. 54, table 1). 

Claim 16: A method as in Claim 15 (Bouten: pg. 51, 3^*^ paragraph, lines 4-10; 
daily living conditions: Bouten: pg. 50, left column; pg. 54, table 1; Wirtz: title and 
Edwards: abstract) further comprising the step of immobilizing the portion of the 
user's body (Wirtz: column 3, lines 14-27). 

Claim 17: A method as in Claim 15 (Bouten: pg. 51, 3^^ paragraph, lines 4-10; 
daily living conditions: Bouten: pg. 50, left column; pg. 54, table 1; Wirtz: title and 
Edwards: abstract) wherein the sensory feedback (Bouten: pg.54, table 1) 
comprises a vibration produced by a vibrating element (Bouten: pg.50, right 
column, 2nd paragraph) placed against the user's body 

Claim 18: A method as in Claim 17(Bouten: pg. 51, 3^^ paragraph, lines 4-10; 
daily living conditions: Bouten: pg. 50, left column; pg. 54, table 1; Wirtz: title and 
Edwards: abstract) wherein the sensory feedback (Bouten: pg.54, table 1) 
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provided suspends the feedback (Bouten: pg.54, table 1) provided naturally by 
the user's body, which reflects the actual motion of the portion of the user's body. 

Claim 19: A method as in Claim 16 (Bouten: pg. 51, 3'^ paragraph, lines 4-10; 
daily living conditions: Bouten: pg. 50, left column; pg. 54, table 1; Wirtz: title and 
Edwards: abstract; Wirtz: column 3, lines 14-27) wherein the step of immobilizing 
a portion of the user's body further comprises attaching the portion of the user's 
body to a rigid structure so as to restrict (Wirtz: column 3, lines 14-27) the motion 
of the portion of the user's body. 

Claim 20: A method as in Claim 19, (Bouten: pg. 51, 3'^ paragraph, lines 4-10; 
daily living conditions: Bouten: pg. 50, left column; pg. 54, table 1; Wirtz: title and 
Edwards: abstract; Wirtz: column 3, lines 14-27) wherein the step of detecting the 
intended motion comprises measuring the force (can be derived from 
acceleration formula:' Bouten: pg. 50, list of symbols and pg. 53, left column 4^^ 
paragraph) applied against the rigid structure by the immobilized portion of the 
user's body. 

Claim 21: A method as in Claim 20 (Bouten: pg. 51, 3^^ paragraph, lines 4-10; 
daily living conditions: Bouten: pg. 50, left column; pg. 54, table 1; Wirtz: title and 
Edwards: abstract; Wirtz: column 3, lines 14-27) wherein the force applied 
against the rigid structure is measured by using strain gauges (Edwards: column 
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4, lines 36-41) to detect the deflection of the structure due to the force applied 
(can be derived from acceleration formula: Bouten: pg. 50, list of symbols and pg. 
53. left column 4^^ paragraph) against it. 

Claim 22: A method as in Claim 15 (Bouten: pg. 51, 3'^ paragraph, lines 4-10; 
daily living conditions: Bouten: pg. 50, left column; pg. 54, table 1; Wirtz: title and 
Edwards: abstract) wherein the step of detecting the intended motion comprises 
measuring the direction and magnitude of the forces applied (can be derived 
from acceleration formula: Bouten: pg. 50, list of symbols and pg. 53, left column 
4^^ paragraph) by the immobilized portion of the user's body. 

Claim 23: An input system for use with a simulator, (Bouten: pg. 51 , 3'^ 
paragraph, lines 4-10) comprising an immobilizing device (Wirtz: title) a 
processing unit (Edwards: column 7, lines 1-6), and an output (Bouten: pg. 50, 
right column 2nd paragraph) system the immobilizing device holding the head of 
a user in a substantially fixed position (Edwards: abstract) with respect to the 
user's torso and further comprising sensors (Wirtz: columns 9 and 10, lines 38-45 
and 17-21, respectively) to detect a force exerted by the user in attempting to 
move the user's head (Wirtz: column 9, lines 38-45 with figure 16), and the 
processing unit (Edwards: column 7, lines 1-6) calculating the effect of the force 
applied by the user in a simulated environment (Edwards: columns 1 and 2, lines 
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63-67, 1-12, respectively) and presenting this effect in the simulated environment 
to the user via the output (Bouten: pg. 50, right column 2nd paragraph) system. 

Claim 24: An input system as in Claim 23 (Bouten: pg. 51, 3^^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
wherein the output (Bouten: pg. 50, right column 2nd paragraph) system 
corresponds to a remotely operated physical device: which is operated according 
to the input system and which is controlled through the processing unit (Edwards: 
column 7, lines 1-6) and represented in the simulated environment (Edwards: 
columns 1 and 2, lines 63-67, 1-12, respectively). 

Claim 25: An input system as in Claim 23 (Bouten: pg. 51, 3^^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
further comprising vibration devices (Bouten: pg.50, right column, 2nd 
paragraph), the vibration devices (Bouten: pg.50, right column, 2nd paragraph) 
touching the user within the immobilizing device and being controlled by the 
processing unit (Edwards: column 7, lines 1-6) to provide sensations for the user 
which mimic the sensations which would be felt during motion of the immobilized 
portion of the user's body as it moves in the simulated environment. 

Claim 26: An input system as in Claim 23 (Bouten: pg. 51, 3'^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
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wherein the processing unit (Edwards: column 7, lines 1-6) is programmed to use 
a physical model for the simulated environment, (Bouten: pg. 51, 3^"^ paragraph, 
lines 4-10) which provides passive feedback (Bouten: pg.54, table 1) by 
immobilizing the user such that the user applies force against the immobilizing 
device in a manner, which reflects the forces, (can be derived from acceleration 
formula: Bouten: pg. 50, list of symbols and pg. 53, left column 4'" paragraph) 
which would be applied to the user in the simulated environment. 

Claim 27. An input system as in Claim 23 (Bouten: pg. 51, 3'*^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
wherein the immobilizing input device comprises a securement device within 
which the user places his head and which is rigidly attached to a seat (seat: 
design choice) upon which the user sits during use of the input system. 

Claim 33: An input system as in Claim 23 (Bouten: pg. 51, 3'^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
wherein the sensors comprise strain gauges (Edwards: column 4, lines 36-41). 

Claim 35: An input system as in Claim 23 (Bouten: pg. 51, 3^^* paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
further comprising at least one additional immobilizing device which holds an arm 
of the user from the elbow to the hand in a substantially fixed position with 


Application/Control Number: 09/641 ,591 Page 16 

Art Unit: 2123 

respect to the torso (Wirtz: column 3, lines 14-42 with figures 16 and 17) of the 
user and which further comprises sensors disposed so as to measure the forces 
(force calculation derived from acceleration: Bouten: pg. 53 3^^ and 4*^ 
paragraphs) exerted by the arm of the user at least at a point near the elbow 
(Wirtz: column 3, lines 14-42 with figures 6, 16 and 17) of the user and at a point 
near the wrist of the user. 

Claim 36: An input system as in Claim 23 (Bouten: pg. 51 , 3'^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively; 
force calculation derived from acceleration: Bouten: pg. 53 3^^ and 4*^ 
paragraphs) wherein the additional immobilizing device detects the forces 
exerted by the user in attempting to move his arm (Wirtz: column 3, lines 14-42 
with figures 16 and 17) and sends this information to the processing unit 
(Edwards: column 7, lines 1-6). 

Claim 37: An input system as in Claim 23 (Bouten: pg. 51 , 3'"^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively; 
force calculation derived from acceleration: Bouten: pg. 53 3^^ and 4^^ 
paragraphs) further comprising at least one additional immobilizing device which 
holds a leg of the user from the knee to the foot in a substantially fixed position 
(Wirtz: column 3, lines 14-42 with figures 16 and 17) with respect to his torso and 
which further comprises pressure sensors disposed so as to measure the forces 
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(force calculation derived from acceleration: Bouten: pg. 53 3^^ and 4*^ 
paragraphs) exerted by the leg of the user at least at a point near the knee of the 
user and at a point near the ankle of the user. 

Claim 38: An input system as in Claim 37(Bouten: pg. 51, 3'^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively; 
force calculation derived from acceleration: Bouten: pg. 53 3^^ and 4*^ 
paragraphs) wherein the additional immobilizing device detects the forces (force 
calculation derived from acceleration: Bouten: pg. 53 3^^ and 4^^ paragraphs) 
exerted by the user in attempting to move his leg and sends this information to 
the processing unit (Edwards: column 7, lines 1-6) 

Claim 39: An input system as in Claim 23 (Bouten: pg. 51 , 3'^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively; 
force calculation derived from acceleration: Bouten: pg. 53 3^^ and 4^^ 
paragraphs) wherein the visual display of the output (Bouten: pg. 50, right 
column 2nd paragraph) system fills substantially all of the visual field of view of 
the user when the user's head is immobilized (Wirtz: figure 13, with columns 8 
and 9, lines 64-67, 1-20) within the input system. 

Claim 41: An input system as in Claim 23 (Bouten: pg. 51, 3^^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
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wherein additional input signals are sent to the processing unit (Edwards: column 
7, lines 1-6) by an additional input device disposed upon the immobilizing. device. 

Claim 43: An input system as in Claim 41 (Bouten: pg. 51, 3^^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
wherein the additional input device comprises one or more buttons (Marconi: 
column 7, lines 24-25). 

Claim 44: An input system as in Claim 41 (Bouten: pg. 51, 3^^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
wherein the additional input device comprises a joystick (Marconi: column 7, lines 
24-25). 

Claim 45: An input system for use with a computer (Edwards: column 8, lines 34- 
40) comprising at least one immobilizing device (Wirtz: abstract) which holds a 
portion of the body of a user of the system in a substantially fixed position, the 
immobilizing device comprising sensors and vibration devices (Bouten: pg.50, 
right column, 2nd paragraph), the sensors being configured to detect forces 
exerted by the user in attempting to move the portion of the body held by the 
immobilizing device, the sensors sending signals representing the magnitude and 
direction of these forces to the computer, and the vibration devices (Bouten: 
pg.50, right column, 2nd paragraph) disposed upon the muscles of the user and 
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controlled by the computer (Edwards: column 7, line 7-29) so as to provide 
sensations which mimic the sensations which would be felt if the attempted 
motion had occurred. 

- Claim 46: An input system as in Claim 45 (Edwards: column 8, lines 34-40; 
Bouten: pg.50, right column, 2nd paragraph; Wirtz: abstract) further comprising a 
movable frame which is connected to the computer and actuators which are 
capable of moving the frame, wherein the user and the immobilizing device are 
located within the frame, and the actuators are controlled (Edwards: column 7, 
lines 7-29) by the computer so as to coordinate the motion of the frame to 
provide motion feedback (Bouten: pg.54, table 1) to the user of the system. 

Claim 47: An input system as in Claim 45 (Edwards: column 8, lines 34-40; 
Bouten: pg.50, right column, 2nd paragraph; Wirtz: abstract; Edwards: abstract) 
wherein the head of the user is immobilized with respect to the torso of the user 
by the immobilizing device and further comprising a visual display disposed in 
fixed relation to the user's head, the display connected to the computer and 
configured to provide visual feedback (Bouten: pg.54, table 1) to the user of the 
system. 

t 

Claim 48: An input system as in Claim 47 (Edwards: column 8, lines 34-40; 
Bouten: pg.50, right column, 2nd paragraph; Wirtz: abstract; Edwards: abstract) 
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wherein the visual feedback (Bouten: pg.54, table 1) provided encourages the 
user to apply forces to the immobilizing device in order to control the visual 
display (Edwards: column 8, lines 35-40). 

Claim 49: An input system as in Claim 45 (Edwards: column 8, lines 34-40; 
Bouten: pg.50, right column, 2nd paragraph; Wirtz: abstract) wherein the input 
system is used to control a physical device, which is connected to the computer 
(Edwards: column 8, lines 35-40). 

Claim 50: An input system as in Claim 49 (Edwards: column 8, lines 34-40; 
Bouten: pg.50, right column, 2nd paragraph; Wirtz: abstract) wherein the physical 
device comprises a remotely operated machine (design choice) 

Claim 51: An input system as in Claim 49 (Edwards: column 8, lines 34-40; 
Bouten: pg.50, right column, 2nd paragraph; Wirtz: abstract) wherein the 
computer controls the vibration devices (Bouten: pg.50, right column, 2nd 
paragraph) to provide feedback (Bouten: pg.54, table 1) to the user which is 
based upon the motion of the physical device. 

Claim 52: A method for a user to control an environment simulated (Bouten: pg. 
51, 3^*^ paragraph, lines 4-10) on a computer system where the user is modeled 
within the simulated environment, comprising: providing at least one immobilizing 
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device which restricts the motion of at least a portion of the user's body (Wirtz: 
column 3, lines 14-27; Edwards: columns 1 and 2, lines 63-67, 1-12, 
respectively); detecting the forces exerted by the immobilized portion (Wirtz: title) 
of the user's body against the immobilizing device; sending a signal representing 
these forces (can be derived from acceleration formula: Bouten: pg. 50, list of 
symbols and pg. 53, left column 4*^ paragraph) to the computer system; and 
determining the effect that these forces (can be derived from acceleration 
formula: Bouten: pg. 50, list of symbols and pg. 53, left column 4^^ paragraph) 
have upon the model of the user in the environment simulated by the computer. 

Claim 53: A method as in Claim 52 (Bouten: pg. 51, 3^^ paragraph, lines 4-10; 
Wirtz: title; Edwards: columns 1 and 2, lines 63-67, 1-12, respectively) wherein 
forces exerted by the immobilized portion of the user's body are detected by 
measuring the deflection (inherent) of the immobilizing device. 

Claim 54: A method as in Claim 53 (Bouten: pg. 51, 3^^ paragraph, lines 4-10; 
Wirtz: title; Edwards: columns 1 and 2, lines 63-67, 1-12, respectively) wherein 
the deflection of the immobilizing device is measured using strain gauges 
(Edwards: column 4, lines 36-41) disposed upon the immobilizing device. 

12. Claims 28-32, 34 and 40 are rejected under 35 U.S.C. 103 (a) as unpatentable 
by Bouten et al., ("Effects of Placement and Orientation of Body-Fixed Accelerometers 
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on the Assessment of Energy Expenditure during Walking" (1997)) in view of Wirtz (U.S. 
Patent 4,657,003 (1987)) and in further view of Edwards et al. (U.S. Patent 5,533,531 
(1996)) and Maguire, Jr. (U.S. Patent 5,734,421 (1998)). Bouten et al., teaches 
simulation of daily physical activity-using sensors (pg. 50, Introductions) but doesn't 
teach immobilizing body parts or the use of strain gauges (Edwards: column 4, lines 36- 
41) or the use or headgear. Wirtz teaches immobilizing device for retraining a body 
portion or limb to completely surround the body member (abstract); while Edwards et al. 
teaches a method of electronically aligning a first sensor having two substantially 
nonparallel sense axes producing first and second output (Bouten: pg. 50, right column 
2nd paragraph) signals and carried by a garment to position a joint's first axis of 
movement with a second sensor having two substantially non-parallel sense axis 
(abstract); and Maguire teaches simulation of head movements via virtual reality. 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art to modify Bouten et al., with Wirtz, Edwards et al. and Maguire, Jr. to avoid off-axis 
movement (Edwards: column 1, lines 55-59) in bio-mechanical research of intricacies of 
human body joint movement (Edwards: column 1, lines 12-14) to include the human 
head (Maguire: figure 1 with column 3, lines 51-60) without discomfort (Wirtz: column 1, 
lines 35-37). 

Claim 28: An input system as in Claim 27, (Bouten: pg. 51, 3^*^ paragraph, lines 4- 
10; Wirtz: title and columns 9 and 10, lines 38-45 and 17-21, respectively; 
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Edwards: abstract) wherein the securement device comprises a helmet (Maguire: 
figure 1 with column 3, lines 51-60). 

Claim 29: An Input system as in Claim 27, (Bouten: pg. 51, 3^^* paragraph, lines 4- 
10; Wirtz: title and columns 9 and 10, lines 38-45 and 17-21, respectively; 
Edwards: abstract) wherein the securement device comprises a stiff headband. 

Claim 30: An input system as in Claim 27 (Bouten: pg. 51, 3'"^ paragraph, lines 4- 
10; Wirtz: title and columns 9 and 10, lines 38-45 and 17-21 , respectively; 
Edwards: abstract) wherein the securement device comprises a pair of 
substantially semi-circular braces, one of which is placed upon the rear of the 
user's head and the other of which is fit snugly to the front of the user's head 
above the eyes and about the temples (Note: the examiner interprets the helmet 
feature superceding the semi-circular brace; while stating inherency to "fit snugly 
to front of user's head"). 

Claim 31: An input system as in Claim 27 (Bouten: pg. 51, 3"^ paragraph, lines 4- 
10; Wirtz: title and columns 9 and 10, lines 38-45 and 17-21, respectively; 
Edwards: abstract) wherein the securement device is attached to the seat of the 
system using at least one support member (Maguire: 6A (108) with column 12, 
35-46). 


Application/Control Number: 09/641,591 Page 24 

Art Unit: 2123 

Claim 32: An input system as in Claim 31 (Bouten: pg. 51 , 3"" paragraph, lines 4- 
10; Wirtz: title and columns 9 and 10, lines 38-45 and 17-21, respectively; 
Edwards: abstract) wherein the sensors are disposed upon the support member 
(Maguire: 6A (108) with column 12, 35-46). 

Claim 34: An input system as in Claim 33 (Bouten: pg. 51, 3'*^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively) 
wherein the sensors are disposed in two sets of opposing pairs on each support 
member (Maguire: figure 6A (108) with column 12, lines 35-46). 

Claim 40: An input system as in Claim 39 (Bouten: pg. 51, 3''' paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively; 
force calculation derived from acceleration: Bouten: pg. 53 3^^ and 4*'' 
paragraphs; Bouten: pg. 50, right column 2nd paragraph) wherein the visual 
display comprises a screen which is positioned between the user's head and a 
projection system located on the opposite side of the screen as the user's head 
(Maguire: column 2, lines 14-29). 

13. Claim 42 is rejected under 35 U.S.C. 103 (a) as unpatentable by Bouten et al., 
("Effects of Placement and Orientation of Body-Fixed Accelerometers on the 
Assessment of Energy Expenditure during Walking" (1997)) in view of Wirtz (U.S. 
Patent 4,657,003 (1987)) and in further view of Edwards et al. (U.S. Patent 5,533,531 
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(1996)) and Marci et al. (U.S. Patent 6,183,259 (1998)). Bouten et al., teaches 
simulation of daily physical activity-using sensors (pg. 50, Introductions) but doesn't 
teach immobilizing body parts or the use of strain gauges (Edwards: column 4, lines 36- 
41). Wirtz teaches immobilizing device for retraining a body portion or limb to completely 
surround the body member (abstract); while Edwards et al. teaches a method of 
electronically aligning a first sensor having two substantially nonparallel sense axes 
producing first and second output (Bouten: pg. 50, right column 2nd paragraph) signals 
and carried by a garment to position a joints first axis of movement with a second 
sensor having two substantially non-parallel sense axis (abstract); and Marci et al. 
teaches simulation of physical movements with, subsequently, the use of a joy stick and 
other input devices (column 7, lines 26). 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art to modify Bouten et al., with Wirtz, Edwards et al. and Marci et al., to avoid off-axis 
movement (Edwards: column 1 , lines 55-59) in bio-mechanical research of intricacies of 

I r 

human body joint movement (Edwards: column 1, lines 12-14) with comfort (Wirtz: 
column 1, lines 35-37) while adjusting movements with a joy stick (Marci: figure 1 with 
column 3, lines 51-60). 

Claim 42: An input system as in Claim 41 (Bouten: pg. 51, 3^^ paragraph, lines 4- 
10; Wirtz: title; Wirtz: columns 9 and 10, lines 38-45 and 17-21, respectively; 
Edwards: abstract) wherein the additional input device comprises a gun handle 
and trigger (Marci: column 7, lines 25-25). 
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Any inquiry of a general nature or relating to the status of this application should 
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